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CLAIMS LISTING 

The current listing of claims, as amended hereby, supercedes all previous listing 
of claims. 

1 . (Presently Amended) An image processing method for extracting a threadlike structure 
(GW) represented in an image, comprising steps of 

ialexecuting a phase of acquisition of a sequence of images, including an 
image of a present instant f$-in which the threadlike structure is to be extracted and an 
image of a past instant (t4) in which the threadlike structure is detected as a string of 
points 

(bjLexecuting a phase of prediction of a silhouette tj^r^of the threadlike 

structure estimated from said detected string of points (G^f the image of the past 
instant, 

Iclexecuting a phase of pursuit for extracting a final string of points-*©^ I 
representing the threadlike structure in the image of the present instant t, including 
estimating a constraint-^, defined as a search zone, and-©, defined as the direction of 
said silhouette ^€7), said constraints utilized for performing said extraction^ 

wherein in step (c\ the estimation of constr a ints requires estimation of the 

search zone in the image of the present instant a r ound the silhouette for constraint 
extraction of the final strine of points in said search zone . and includes the estimation of 
a n interval of directions associated to the noints o f the search 7/>n ft , and wherein a 
neighborhood is estimated for each given point of the search ?r>np so that ih» 
neighborhood intersects the silhouette and determines a segment and wherein the 
directions of the silhouette are determined at each point of the sepment. forming a set of 
directions, which set of directions determines the i n terval nf directi ons for a constraint 
extraction of the final string of the points that a r e associated to an interval of riWiion* 

2. (Presently Amended) The method of Claim 1, wherein in the prediction phas ostep (bl 
the silhouette is formed of the string of points ^Hetected in the image of the 
past instant-0-4). 
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3. (Presently Amended) The method of Claim 1, wherein * 

tho stop of executing the acquisition phooo oompriflC!j s tep (sti includes a 

first image of a first past instant fc*3)-and a second subsequent image of a second past 
instant-(t-4), in which the threadlike structure is detected as respective first and second 
strings of points-^Oi^j-GLv), and 

tiio st e p of oncoming the prediction phase comprioco step (b~) includes a 
calculation of a translation value and a speed of translation between the first and second 
strings of points-^G^-eu.), wherein the calculation of the translation value occurs 
between the second past instant <Mf and the present instant-^), and wherein the 
translation value is utilized for estimating the location of the silhouette in the image 
of the present instant-(t). 

4. (Canceled) 

5. (Presently Amended) The method of Claim 41, wherein the search zone Saaroh?™* 
<&fris a Canal Shaped Zonccanal shaped 7nne. and may be referred to interchangeably 
as €anal Zone canal zone (G^r search zone S e arch 7nn Q (r,7$ and is centered on said 
silhouette-fGT-). 

6. ( Canceled) 

7. ( Canceled) 

8. (Presently Amended) The method of Claim ?1, wherein the search zone Sonrch To— 
(GZd.is a canal shaped zone canal Shapod aono w hich may be referred to interchangeably 
as search zone S e arch Zona (CZ ^ or canal zone C anal 7 . nnn (p,z fr and is estimated by an 
operation of mathematical morphological dilation using discs or spheres &&of a 
predetermined radius <R^-around the silhouette^-), including extracting a string of 
points in said canal^pne CanoJ Zone (GZJ by ridgeness estimation along the directions 
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of the interval of direction associated to each point and the final string of points (G t ) 
selected from the points having the highest ridgeness. 



15 



9. (Presently Amended) The method of claim 1, farther comprising that tho stopof 
exocuting tho pursuit phasowherein sten <c\ includes evaluating a tip of the extracted 
string of points to determine whether the tip of the extracted string of points is correctly 
located for representing the threadlike structure in the image of the present instant. 

10. (Presently Amended) The method of Claim 9, fa rth e r comprising tho atop of 
hearting the pursuit o ha^u wherein step ( c \ i^ A^ correlating a shape for estimating 
the correct location of a final tip for the final string of points (Gr) representing the 
threadlike structure. 

11. (Presently Amended) The method of claim 1, wherein a loop of execution is carried 
out between the stop of purcuit phaoo cxoQuU oi is tep to and tho atop of prediction phase 
e * e ** ie ft S te P ft ) fo * improving the detection of the silhouette ^ and the extraction of 
the string of points for representing the threadlike structure (GW) in the image of the 
present instant-(t). 

12. (Previously Presented) A system comprising a suitably programmed computer or a 
special purpose processor having circuit means, which circuit means is arranged to 
process image data according to the method as claimed in claim 1 . 

13. (Presently Amended) A medical examination imaging apparatus having circuit means 
for acquiring medical digital image data, and having a system which has access to said 
themedical digital image data according to Claim 12, the medical examination imaging 
apparatus further including display means for displaying the medical digital images and 
the processed medical digital images. 
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14. (Previously Presented) A computer program embodied in a computer readable 
medium comprising a set of instructions for carrying out a method as claimed in claim 1. 

1 5. (New) A method comprising steps of: 

fa>> acquiring a sequenc e of images, including at least one present image 

from which_a_ threadlike structur e is to be extracted and at least one past image in which 
the threadlike stru cture is detectable as a string of p oints, 

(b) predicting a silhouette of the threadlike structure estimated from the 

detectable string of points^ 

(c) extracting a final strin g of points representing the threadlike structure 

in th e present image, including (i) estimating a search zone in the present image around 
the silhouette, (ii) estimating a direct ion for the silhouette, (iii) estimating an interval of 
directions associate d with search zone points, wherein a neighborhood is estimated for 
each search zone po int so that the neighborhood intersects the silhouette, and wherein the 
direction for the silhouette is de termined at each point of silhouette intersection so as to 
define a set of directions usable to determine the interval of directions for extracting the 
final string of points that are associated therewith. 

16. (New) The method of Claim 1 5. wherein step (a) includes a first oast imag e and a 
se cond, subsequent past image, in which the threadlike structure is detected as respective 
first and second strings of points. 

17. (New) The method of Claim 16. wherein step (b) includes a calculation of a 
translation value and a speed of transla tion between the first and second strings of points, 
wherein the calculation of the tra nslation value occurs between the second past imag e and 
die present image, and wherein the translation value is utilized for estimating the location 
Of the silhouette in the present image. 

18. (New) The meth od of Claim 15, wherein the search zone is estimated bv an operation 
of mathematical morphologica l dilation using discs or spheres of a predetermined radius 
around the silhouette. 
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19. (New) The method of claim 15. wherein a loon of execution is carried out between 
step (c) and st ep ( b ) for improving the detection of die silhouette and the extraction of the 
final string of points for representing the threadlike structure in the present imap p. 

20. (Mew) A system comprising a suit ably programmed computer or a snecial p urpose 
processor having circuit means, which circuit means is arranged to process imag e data 
according to the method as claimed in claim 1 5. 

21. (New) A medical examination imagi n e apparatus having circuit means for acquiring 
medical digital image data, and having a system which has access to the medical dig ital 
image data according to Claim 20. the me dical examination imaging apparatus further 
including display means for displaying th e medical digital images and the processed 
medical digital images. 

22. (New) A computer program embo died in a computer readable medium comprising a 
set of instructions for carrying out a method as claimed in claim IS. 
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